Context. The bulk of the Molecular gas in the Central Molecular Zone (CMZ) of the Galactic center region shows warm kinetic temperatures, ranging from > 20 K in the coldest and densest regions (n∼ 10 4−5 cm −3 ) up to more than 100 K for densities of about n∼ 10 3 cm −3 . Recently, a more diffuse, hotter (n ∼ 100 cm −3 , T ∼ 250 K) gas component was discovered through absorption observations of H + 3 . This component may be widespread in the Galactic center, and low density gas detectable in absorption may be present even outside the CMZ along sightlines crossing the extended bulge of the Galaxy. Aims. We aim to observe and characterize diffuse and low density gas using observations of 3-mm molecular transitions seen in absorption. Methods. Using the Atacama Large (sub)Millimeter Array (ALMA) we observed the absorption against the quasar J1744-312, which is located towards the Galactic bulge region at (l, b) = (−2
Introduction
Until recently, our view of the interstellar medium (ISM) of the Central Molecular Zone (CMZ, i.e. the innermost 500 pc) of the Milky Way was that it consists of basically three phases: an ionized and low density gas component (T ∼ 10 4−6 K, n∼ 10 cm −3 ) responsible for the well-studied fine structure and radio recombination line emission; an ultra high temperature X-ray-emitting plasma which covers a large fraction of the CMZ, and dense and warm giant molecular clouds, which amount to about 10 7 M ⊙ , and contain ∼ 80% of the dense gas (Morris & Serabyn 1996; Lazio & Cordes 1998; Geballe et al. 2011; Ferrière et al. 2007) . This molecular phase, shows warm gas with kinetic temperatures ranging from ∼ 20 K in the coldest and densest regions (n∼ 10 4−5 cm −3 ) up to more than 100 K when densities decrease to n∼ 10 3 cm −3 (Hüttemeister et al. 1993) . Recently, using H 2 CO observations, Ginsburg et al. (2016) showed that warm (50-120 K) and dense gas (n∼ 10 4−5 cm −3 ) pervades the CMZ. However, detections of H + 3 absorption (Goto et al. 2002) led to the discovery of a vast amount of high-temperature ⋆ This paper makes use of the following ALMA data: ADS/JAO.ALMA#2012.1.00119.S. ALMA is a partnership of ESO (representing its member states), NSF (USA) and NINS (Japan), together with NRC (Canada), NSC and ASIAA (Taiwan), and KASI (Republic of Korea), in cooperation with the Republic of Chile. The Joint ALMA Observatory is operated by ESO, AUI/NRAO and NAOJ. ⋆⋆ This work was partially carried out during several visits of the principal author to the Astronomy Department of the Universidad de Chile.
(T ∼ 250 K) and low density (n ∼ 100 cm −3 ) gas with a large velocity dispersion in the CMZ (Oka et al. 2005; Goto et al. 2008; Geballe & Oka 2010; Le Petit et al. 2016 ). This new component presumably represents a diffuse molecular medium which is widespread in the CMZ, distinct from the three ISM components already known. Although the absorbing gas seems to be ubiquitous toward the Galactic center region, little is known about its volume filling factor, mass, the detailed excitation conditions (n(H 2 ), T kin ), chemical composition and the extension of it. This diffuse molecular component has been detected very recently by Gerin & Liszt (2017) in three species, namely HCO + , HCN and HNC.
The new component had largely escaped detection in large scale surveys in the cm and mm-range, because molecules, in order to be detectable in emission, require a) a sufficient abundance in the upper energy levels and b) a dipole moment. CO is often used as a tracer of H 2 since it does have a dipole moment, even a sufficiently small one so that its rotational levels can be populated by collisions with H 2 when densities are less than 1000 cm −3 . But what if densities are smaller than a few 100 cm −3 and the excitation temperature of even the lower CO rotational transitions comes close to the cosmic microwave background? In that case, emission from CO (and other molecules) would become completely invisible due to the lack of excitation above the cosmic background emission.
Fortunately, one can detect such low excitation gas, namely via its absorption lines. Toward the disk of the Milky Way, one can e.g. trace diffuse/translucent gas by looking for ab-sorption lines toward quasars which happen to be within 20 degrees of the Galactic plane (Liszt & Lucas 2001) . A surprisingly complex polyatomic chemistry exists in such diffuse clouds, allowing for detections of species such as C 2 H, C 3 H 2 , H 2 CO, and NH 3 , which have relative abundances that are strikingly similar to those of the Taurus molecular cloud 1 (TMC-1, Liszt et al. 2008) . In extragalactic studies, absorption against the quasar PKS1830-211 reveals a rich chemistry in the disk of a galaxy at z =0.89 (Muller et al. 2011 (Muller et al. , 2016 Menten et al. 1999 Menten et al. , 2008 . Muller et al. (2011) measured many absorption lines finding excitation temperatures of almost all species involved around 5.1 K, i.e. the CMB temperature at that distance. These lines would therefore be impossible to detect in emission. Henkel et al. (2008) showed from NH 3 absorption lines toward the same quasar that despite the low excitation, the kinetic temperature of the gas ranges from T = 80 up to 600 K, and may therefore be similar in excitation conditions to the component claimed by Geballe & Oka (2010) for our Galactic center region. Also toward the CMZ, ammonia absorption against Sgr B2 reveals low excitation gas with a kinetic temperature exceeding 1300 K (Wilson et al. 2006) . Wilson et al. (2006) assumed that this hot gas is physically associated with the active region Sgr B2. Following the claim by Geballe & Oka (2010) , it may well be that what Wilson et al. observed is indeed hot, low excitation, and most important: diffuse and widespread inter-cloud gas in the Galactic center region.
Here we intend to search for the presence of the low density gas by looking for absorption toward a source along a sightline beyond the CMZ, crossing the bulge of the Galaxy and not being associated with a giant molecular cloud. There are still many unknowns about this new component such as excitation condition and molecular composition. Therefore we have carried out a pilot study, to detect molecular absorption against the quasar J1744-312 located behind the bulge of the Galaxy in order to confirm and characterize the diffuse molecular component in the Galactic center region proposed by Geballe & Oka.
The quasar J1744-312
We have chosen the quasar J1744-312 as the background source to look for the absorption components in the Galactic center (GC) region. J1744-312 is at (l, b) = (−2
• .13, −1 • .00) i.e., behind the Galactic bulge 1 . Fig. 1 shows the position of the quasar in the GC region. This quasar is compact, since it is at best marginally resolved with a 4.5x1.1 mas beam at 24 GHz (B1741-312 in Charlot et al. 2010) , and it is expected that the quasar is even more compact at mm-wavelengths. In addition interstellar scintillation, which can result in a broadening of the source size, is negligible in our case since the quasar is far from the CMZ and scintillation becomes less visible at mm-wavelengths. The quasar has a flux density of 0.571 Jy at 103 GHz and 0.563 Jy at 91.5 GHz in the ALMA-Band 3 calibrator source catalog (see the ALMA Calibrator Source Catalogue 2 ); it is therefore an adequate source for absorption measurements of gas in the Galactic bulge. Unlike the absorption detected by Geballe & Oka (2010) , this quasar is not behind one of the prominent molecular complexes. This may serve to avoid confusion with absorption by denser gas components.
1 Throughout this work, we refer as the Galactic center region to the central kpc of the Galaxy, which is shown in Fig. 1 
Results and analysis
The analysis of the data was done with the GREG and CLASS packages of the GILDAS software 3 . Our data consist of absorption lines and continuum levels toward the quasar. We extract a single spectrum toward the center of the quasar. The continuum level ranges from 0.55 to 0.70 Jy with small variations not only along the band (< 5%), but also between the different observing periods (< 14%), which suggests intrinsic intensity variations of J1744-312. Then, to compute the optical depth, we estimate the line-to-continuum ratio for each detected line (see Section 3.2). Fig. 2 shows the complete spectrum normalized to the detected continuum level. The line identification was done using the Cologne Database for Molecular Spectroscopy (CDMS) catalog (Müller et al. 2005 (Müller et al. , 2001 , and the Jet Propulsion Laboratory Molecular Spectroscopy (JPL) catalog (Pickett et al. 1998) . Twelve species were detected, including three molecules with hyperfine structure (HFS), namely HCO, CN, and CCH 4 ; one instrumental artifact at 91.7 GHz, and two atmospheric transitions at 101.74 and 110.836 GHz. Table A.1 shows the spectral parameters of all detected interstellar molecular transitions.
Line identification and line fit
The features close to 91.65 GHz, which are seen in emission and absorption, can be ascribed to interference by the local oscillators (LO) of the water vapor radiometers (WVR) each of the ALMA antennas is equipped with (Nikolic et al. 2013) . The signal of the LO, if insufficiently shielded, may be picked up by one or several neighboring ALMA antennas. Even though each LO in the different WVRs is tuned to a slightly different frequency around 91.7 GHz in order to avoid a correlated product, this measure is apparently not sufficient to prevent an interference free signal at a frequency close to 91.7 GHz. The features at 110.836 and 101.74 GHz correspond to atmospheric O 3 (Shimabukuro & Wilson 1973; Caton et al. 1968) .
In order to characterize the absorption profile with a higher signal-to-noise level, we averaged spectra of the four strongest transitions that do not have HFS. This stacked spectrum clearly shows three velocity components at ∼ 0, −153, and −192 km s −1 (see Fig. 3 ). The component at ∼ 0 km s −1 could correspond to gas in the Galactic disk, and we argue in Section 4.1 Fig. 1 . Overview of the Galactic center region in the HCO + (1-0) line from Riquelme et al. (2010b) . The position of the quasar J1744-312 is indicated. that the velocity components at −153, and −192 km s −1 are from the bulge of the Galaxy. The absorption profiles were fitted with Gaussian functions (Table 2 ). The intensity peak is negative because the fits are performed on the continuum subtracted spectra. The Appendix (Figs. A.1 and A.2) shows Gaussian fits for each detected species. Because of the low velocity resolution of the observations, the fits did not always converge, and in those cases we fixed the linewidths to the value given by the Gaussian fit isolating each corresponding velocity component (Table 2) . We clearly detected 4 HFS components of HCO, 6 HFS components of CCH, and 7 of the 9 HFS components of CN. These lines were modeled using the HFS method of CLASS assuming optically thin emission, and the same excitation temperature and linewidth for all components of the multiplet. The relative intensities of the HFS of these molecules are shown in Table 3 . Only the velocity component at 0 km s −1 was detected in HCO. Two velocity components were detected in CN and CCH. The component at ∼ 0 km s −1 is shown in red in Figs. A.1 and A.2, and in blue the velocity component at ∼ −153 km s −1 . The main HFS component is used to determine the total optical depth for HCO and CCH because they are not blended with any other species. CN shows a more complex spectrum, with three HFS features blended close to the main component. Here the CN line at 113.191 GHz, which is not blended with any other HFS feature (see Table 3 and Fig. A.2), was used to determine the column densities (see Section 3.2).
We compared the observed with the predicted line intensity (S l , flux density peak) ratios of different HFS components in the optically thin case under Local Thermodynamic Equilibrium (LTE) conditions (Table 2 ). For CCH, the theoretical line ratio between the main line at 87.31689 GHz and the satellites at 87.32858 and 87.40198 GHz (which have the same relative intensity of 0.208, see Table 2 ) is 2.0, and the measured line intensity ratios (Gaussian peaks) are 1.9 and 2.0, respectively. For HCO, the theoretical line ratio between the main line at 86.67076 GHz and the satellites at 86.70836 and 86.77746 GHz (both with the same relative intensity) is 1.7, while the measured line intensity ratios are 2.0 and 1.8, respectively. For CN, the main line is blended with other satellites; then, to compute the ratio, we used the line at 113.19127 GHz with respect to the lines at 113.17049 GHz and 113.14415 GHz, which have a theoretical line ratio of 1.3 and a measured line intensity ratio of 1.3 and 1.2, respectively. These results indicate that we can assume that CCH, CN and HCO are optically thin following LTE conditions, and that our estimation of the column densities is reliable under this approach. Therefore, the determination of the optical depth and then, the column density, was done using only the main HFS component for HCO and CCH, and the satellite at 113.191 GHz for CN, multiplying the obtained values by the proper factor (assumed: local thermodynamical equilibrium, optically thin absorption; see Sect. 3.2) to also account for the other HFS features. The corresponding molecular parameters are shown in Table A .1. In the spectra of some of the stronger lines (HCN, HCO + and CN) there is a one channel wide emission adjacent to the absorption. This is most probably an artifact due to the correlation of steep spectral features, known as Gibbs ringing (Rupen 1999) .
Physical properties
The derivation of the column density from absorption lines, from single dish observations, has been discussed by Linke et al. (1981) and Nyman (1984) . Here we use ALMA, the most powerful (sub-)mm synthesis instrument, to take point source absorption spectra toward a target having a ∼ 0.6 flux density and milliarcsec size, to thus obtain accurate optical depth measurements. More recent derivations of column density from absorption lines data, using ALMA observations, can be found in Ando et al. (2016) and Muller et al. (2014) .
Realistically assuming that the difference between excitation temperature and that of the cosmic microwave background is small in relation to the brightness temperature of the background quasar (actually, not only the difference but also T ex and T bg themselves are small with respect to T quasar ) and that the absorption covers the entire background source, the optical depth (τ) is related to the line/continuum flux density ratio by
where S l is the flux density peak of the absorption line measured from the continuum level, and S c is the flux density of the background continuum source. If all the molecular lines are spectroscopically resolved, then the τ estimated in this way is a good determination for the optical depth at the line peak.
However, even in the case of low spectral resolution, the line equivalent width (velocity integrated opacity in the optically thin case) is preserved and the total column density can be obtained with
k is the Boltzmann constant, ν the frequency of the transition, h the Planck constant, Q(T ) the partition function at the assumed excitation temperature, g u the upper state degeneracy, A i j the Einstein coefficient, and E l the energy of the lower level. Table 2 shows the results for all the absorption features detected in the survey. As mentioned in section 3.1, Gaussian fits were used; then, in Eq. 2, τdV = π 4ln(2) τ peak ∆V, where τ peak is the τ at the peak of the absorption fitted by the Gaussian. Since the HFS line ratios are compatible with the theoretical LTE optically thin values (see section 3.1), opacities (e.g. due to spectrally unresolved narrow features) can not be much larger than those given in Table 2 . This in turn makes clear that the background source coverage factor must indeed be close to unity.
Discussion

Association of the absorption features with the Galactic center region
As stated in Section 3.1, there are three velocity components, at ∼ 0, −153, and −192 km s −1 (Fig. 3) . The velocity component at 0 km s −1 may be associated with gas along the lineof-sight across the Galactic disk as can be seen in the CO (1-0) maps from Bitran et al. (1997) and the CO (2-1) emission line maps from Sawada et al. (2001) . This velocity component is the only one detected also in the 13 C isotopic substitutions of HCO + and HCN, translating into a 12 C/ 13 C isotopic ratio of 65 (HCO + /H 13 CO + ) and 80 (HCN/H 13 CN) assuming that both transitions are optically thin. Even though Riquelme et al. (2010a) have found high 12 C/ 13 C isotopic ratios in a few specific regions in the GC where gas may be infalling, the high isotopic values found in the 0 km s −1 component are an indication that this gas represents disk gas. The isotope ratios match those found in the local interstellar medium (70) and are much larger than the values of 20-25 usually found in the GC (Wilson 1999; Milam et al. Notes. V 0 is the central velocity (Local Standard of Rest, LSR) from a Gaussian fit, ∆V is the full width at half maximum of the Gaussian fit, S l corresponds to the flux density peak of the absorption line, S c is the continuum flux density, rms is the root-mean square noise level of the spectrum for a ∼ 10 km s −1 channel width, τ is the optical depth, N is the column density. (Bania 1977; Dame & Thaddeus 2008) . There is no CO emission counterpart for the velocity components at −153 and −192 km s −1 from previous observations at the position of the quasar (Sawada et al. 2001; Bitran et al. 1997) . This is also noted by Gerin & Liszt (2017) who found HI emission around −190 km s −1 and significantly weaker HI emission at −150 km s −1 but CO emission only at −22 km s −1 along the line-of-sight to the quasar. They only found CO emission from the bulge at ∼ −190 km s −1 in the vicinity of the quasar J1744-312 at lower Galactic latitudes (b > −0 • .5), and the velocity component at −150 km s −1 only in a nearby CO feature. This indicates that these absorption features correspond to low excitation gas that cannot be observed in emission towards the bulge of the Galaxy. 
Detected molecules
From the 12 species observed in this study, 7 molecules were detected in the velocity component at −153 km s −1 , namely c-C 3 H 2 , CCH, HCN, HCO + , HNC, CS, and CN. Out of those, only 3 were detected at −192 km s −1 (c-C 3 H 2 , HCN and HCO + ). In previous absorption studies against quasars, Lucas & Liszt (2000a) and Liszt & Lucas (2001) found that the molecules can be grouped into different chemical families: 1) the cyanogen-or CN-bearing molecules, including CN, HCN and HNC. The abundances of these molecules are tightly linearly correlated. 2) the HCO + -OH family, which also shows a tight linear relation , and 3) the C n H m -family, with a looser but still good linear correlation.
The comparison between the different families shows a high degree of correlation but a non-linear behavior. Similar results were obtained by Godard et al. (2010) in the absorption study toward star-forming regions in a large range of Galactic longitude along the Galactic plane. Figure 4 shows the column density comparison for the family of the cyanogen molecules. We include the data from Liszt & Lucas (2001) , Godard et al. (2010) , Muller et al. (2011) , and the present work. We can see that our work closely follows the relationship previously established by observations of absorption against quasars at high Galactic latitude and also by observations close to the Galactic plane in star formation regions. This global trend may indicate that the chemistry that drives the cyanogen-molecule family is similar in the three different environments. Note that the absorption lines against the quasar PKS 1830-211 from the z = 0.89 foreground galaxy Muller et al. (2011, see the lower panel of Fig. 4) show higher column densities in all molecules by more than one order of magnitude than the other works. The green dashed line shows the fit including all data, and the continuous line shows the fit including only Galactic data (excluding the z = 0.89 absorption against the quasar PKS 1830-211).
In Fig. 5 we plot the cyanogen-molecule family against HCO + and we find that the HCO + column density is slightly larger than in previous works when compared with CN. We also include the recent work by Ando et al. (2016) who detected molecular absorption lines of Galactic origin toward four radio-loud quasars which were observed as bandpass and complex gain calibrators in ALMA. Fig. 6 shows the column density of the C n H m -family against HCO + . The data set of Godard et al. (2010) was complemented by the CCH and c-C 3 H 2 data from Gerin et al. (2011) . The previous works also compared the linewidth of the different molecules, but this analysis is not possible with our data because of the lower spectral resolution of our survey (∼ 10 km s −1 ). From Figs. 4 , 5, and 6 we can see that all data are well correlated which is an indication that the chemistries of the diffuse gas in the local ISM traced by the sample of Liszt & Lucas (2001) , the diffuse gas in the Galactic plane traced by Godard et al. (2010) , and the diffuse gas in the Galactic bulge of this work are similar. Godard et al. (2010) showed that the column densities of the different molecules cannot be reproduced by UV-dominated chemical models (PDR models) but by dissipation of turbulent energy models. Further observations of higher rotational transitions with higher spectral resolution are needed to check our assumption of T ex = T bg and to derive physical properties like kinetic temperature and volume density of this diffuse gas and to compare this with chemical models. Table 4 shows typical column densities along several lines-ofsight towards the CMZ for the detected molecules in this work. The column density of the gas detected in absorption in the bulge of the Galaxy from this work is 1-3 orders of magnitude lower than that of gas in emission in the CMZ. To derive reliable fractional abundances for the detected species in this survey, we need to compute molecular column densities N(H 2 ). From the available data of this work it is not possible to derive N(H 2 ). However, we can estimate N(H 2 ) using the relation shown in Fig. 3 of Liszt & Lucas (2001) between CN and H 2 derived by optical observations of Federman et al. (1994) . The relation between N(CN) and N(H 2 ) is non-linear with a power-law slope of 1.31. Using this relation with our data, we can infer a molecular hydrogen column of 1.12 × 10 22 cm −2 for the potentially local The black symbols correspond to the absorption study against Galactic star forming regions by Godard et al. (2010) , the blue symbols correspond to the absorption study against quasars by Lucas & Liszt (2000a) , yellow points refer to the absorption line study of a z=0.89 galaxy by Muller et al. (2011) , and the red symbols correspond to this work. The red points with highest column density correspond to the gas in the Galactic disk (v ∼ 0 km s −1 ), and the red-points in the middle correspond to the velocity component of v ∼ −153 km s respectively, using N(HCO + )/N(H 2 )= 3 × 10 −9 (the local value for solar metallicity). If we use this HCO + abundance value, we derive a N(H 2 ) = 1.37 × 10 21 cm −2 and 2.72 × 10 20 cm −2 for the velocity components at ∼ −150 km s −1 and ∼ −190 km s −1
Mass of the low density gas and comparison with gas in emission in the CMZ
respectively. Riquelme et al., 2017 (submitted) estimated HCO + abundances of > 3.8×10 −9 for several clouds in the CMZ, which yields similar N(H 2 ) as the one derived using the non-linear relation between CN and H 2 and the HCO + abundance value used by Gerin & Liszt (2017) . + . The black symbols correspond to the absorption study against Galactic star forming regions by Godard et al. (2010) , the blue symbols correspond to the absorption study against quasars by Lucas & Liszt (2000a) , and the red symbols refer to this work. We also include in green symbols the recent work by Ando et al. (2016) using Galactic ALMA calibrators and in yellow the absorption line study of a z=0.89 galaxy by Muller et al. (2011) . + . The black symbols correspond to the absorption study against Galactic star forming regions by Godard et al. (2010) , the blue symbols correspond to the absorption study against quasars by Lucas & Liszt (2000a) , and the red symbols refer to this work. We also include in green symbols the work by Ando et al. (2016) and in yellow the line absorption study of the z=0.89 galaxy by Muller et al. (2011) .
We can obtain a very rough estimate of the total mass of the low density gas, using the column density of the velocity component at −153 km s −1 . Since the quasar is located at (l, b) = (−2
• .13, −1 • ), we assume that the low density gas has, at least, an extension of 4
• .3 in Galactic longitude if this component would be symmetrically distributed 5 and would show a spherical geometry, with a radius equal to the projected distance between our source and the GC. Considering a distance of 8.5 kpc for the GC, the total mass of the diffuse component could be as high as 1.9 × 10 7 M ⊙ . In the literature there are many independent estimations of the total gas mass for the GC (see, Ferrière et al. 2007 , for a review). For example, Launhardt et al. (2002) derive a total mass of the interstellar hydrogen for the entire CMZ of ∼ 6 × 10 7 M ⊙ . The molecular gas observed in 5 This is not actually true for the molecular gas seen in emission in the CMZ. The CMZ shows an asymmetry in the distribution of the molecular gas with 2/3 of the dense gas being placed at positive longitudes (Morris & Serabyn 1996) , while our source is located at negative longitude emission in the CMZ shows different components, one dense and cool (T kin < 50 K, n∼ 10 3.5 cm −3 ), and the n∼ 10 4 cm −3 , T kin > 50 K component of Ao et al. (2013) ; Ginsburg et al. (2016) and also a warmer and thinner component with kinetic temperature ∼ 150 K and n∼ 10 2.5 cm −3 . Dahmen et al. (1998) estimate 1.2 − 6.4 × 10 7 M ⊙ for the dense gas and 0.7 − 1.4 × 10 7 M ⊙ for the thin gas for the central ∼ 600 pc of the GC. Although we only have one line-of-sight, this result may indicate that the low density gas found in this work represents a considerable fraction of about 1/3 of the total gas mass in the GC.
4.4. Origin of the excitation of the diffuse gas in the bulge and its relationship with the CMZ There are still many unknown parameters in the low excitation absorption gas found in this work, referring to its relationship with the CMZ and the association with the warm low density component found by infrared absorption spectroscopy of H + 3 and CO by Oka et al. (2005) , Goto et al. (2008) and Geballe & Oka (2010) . The increased amount of sight-lines available for absorption studies in H + 3 and CO show that the warm, low density gas fills a large fraction of the volume of the CMZ, but they do not cover regions outside the CMZ associated with the bulge of the Galaxy. Goto et al. (2014) observed the H + 3 and ro-vibrational transitions of CO on sightlines towards two luminous infrared sources located in the Central Stellar Cluster associated with the GC and found that the absorption occurs in three kinds of gaseous environments: 1) cold dense and diffuse gas associated with foreground spiral arms containing both species (H + 3 and CO); 2) warm and diffuse gas absorbing over a wide and mostly negative velocity range (−180 to +20 km s −1 ), which may be filling a large fraction of the CMZ, containing H + 3 and little CO; and 3) warm, dense and compact clouds which contain both species. With respect to the second kind of gas, Goto et al. (2014) and Goto et al. (2015) relate the large negative velocities (−160 to −110 km s −1 ) to the Expanding Molecular Ring (EMR, Scoville 1972) , which may be expanding from the GC with a radial velocity of ∼ 200 km s −1 . As examples of the third kind, Goto et al. (2014) find absorption along lines-of-sight towards the Central Cluster at velocities ∼50 km s −1 , which may be associated with an inward extension of the circunnuclear disk. Referring to the clouds detected in this work, their relationship with the diffuse and warm gas in the CMZ is not clear. Also not settled is the question whether they are associated with features seen in emission in the GC region, such as EMR, or if they are warm, dense and compact clouds, similar to the third kind of environment discussed above which is unlikely since they could be also detected in emission. Higher rotational transitions of the detected molecules are needed to derive the physical properties of the detected clouds, as well as infrared absorption studies towards larger regions of the GC to unveil the extension of the warm and diffuse gas found by Oka et al. (2005) .
A new line of sight for Galactic diffuse ISM studies
The velocity component at v∼ 0 km s −1 adds a new line-ofsight for Galactic diffuse ISM studies. At the moment, there is only a limited number of Galactic absorption systems known in the literature (∼ 30) and only few of them have been extensively studied , 2000a Liszt & Lucas 2001; Liszt et al. 2014) . Recently, Ando et al. (2016) using calibrators in the ALMA Archive found 4 absorption systems of Galactic origin (three of them are new detections). In this work, the de- tected absorption against the quasar J1744-312 at the velocity of v∼ 0 km s −1 is of Galactic origin, likely coming from local gas or gas belonging to the spiral arms. Radial components of rotation velocities collapse to zero in the direction of the Galactic center. This velocity component shows a rich chemistry with the detection of the 12 species listed in Table 2 , and in general, its column density is about one order of magnitude higher than the velocity components corresponding to the bulge components with highly negative velocities. From these species, the detection of HCO at the velocity component ∼ 0 km s −1 is particularly remarkable, which is the sixth detection in absorption found up to date in the diffuse medium (Liszt et al. 2014; Ando et al. 2016) . HCO is a PDR tracer even in the diffuse medium (n H 2 ∼ 10 1 − 10 2 cm −3 ), and its detection is the result of the ionization of carbon (C + ) by distant OB stars, which together with H 2 lead to the formation of CH 2 , and then HCO, probably in the gas phase through the reaction O + CH 2 → HCO + H (Gerin et al. 2009 ). In this work, the column density ratio N(HCO)/N(H 13 CO + ) commonly used as diagnostic of the presence of far-UV radiation field has a value of 9, which is higher than 1 (the threshold for a PDR-like environment, Gerin et al. 2009 ), but lower than the values derived from previous absorption studies (19.3) and towards well-known PDRs.
We also detected SiO at the velocity component ∼ 0 km s consistent with the diffuse and translucent clouds studied using extragalactic continuum sources by Lucas & Liszt (2000b) . SiO has been extensively studied in the molecular clouds of the GC region finding high abundances associated with large scale shocks (see e.g., Martín-Pintado et al. 1997; Hüttemeister et al. 1998; Riquelme et al. 2010b; Minh et al. 2015; Tsuboi et al. 2015 , among others), and its enhancement in the disk has been associated to outflows. SiO can also be formed without a shock at a low abundance level as shown by previous detections in photon dominated regions (Schilke et al. 2001 ) and in diffuse gas (Lucas & Liszt 2000b) , and its underabundance in our case could be due to a high degree of depletion of Si from the gas phase.
Conclusions
1. Using ALMA in the 3 mm wavelength range, we have detected a low excitation gas component related to the bulge of the Galaxy, seen in absorption against the background quasar J1744-312. In addition, we also find near zero velocity absorption lines that may originate from the Galactic disk.
2. If we assume that the derived column density from the bulge is uniform over the volume subtended by the source, we tentatively estimate that the amount of this low excitation gas in the bulge may be as high as 1.9 × 10 7 M ⊙ , which in such scenario would corresponds to a fraction of 1/3 of the total gas of the CMZ. 3. The comparison of the column densities derived in this work with previous studies indicate that the chemistry of the diffuse gas in the local ISM, Galactic plane, and bulge of the Galaxy may be similar. This result needs to be confirmed by detailed observations of higher rotational transitions with higher spectral resolution to derive reliable column densities and physical properties of this gas. 
